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A\

( } Overview

o FHWA Division Request

e NC DOT Source of all Information/Data
except Ground Penetratmg Radar (GPR)

@ Significant Factors Affecting
(X Pavement Performance

o Structural De5|gn

o Traffic Lgadlng\

¢ Individual Materlaltayer Thicknesses
¢ Delamination Betwe Matenal Layers

e Material Characterisths Tair VOIds _asphalt
content, aggregate gradmg, mo:sture
density, stiffness . ..) N .
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(& *. Data/Information

Const'ruifti@n : materials acceptance test results,
inspectars notes, asphalt mix type

Forensic (after construction): hot mix asphalt
(density, asphalt content, gradation, layer
thickness, air voids),.GPR;-falling-weight
deflectometer (FWD), 2008 visual surface
distress at time of FWD testing, dynamic cone
penetrometer (DCP), shear, observatians, weigh
in motion (WIM) N

N5

@ Factors Where Construction and

. Forensic are Consistent

e Subgrade: FWD

. Aggregjate\B‘ase\Course: FWD, GPR, DCP

e Asphalt Mii“{gspﬁ\é‘lt\cpntent, gradation,
depth): GPR, forensic tests

e Traffic Loading: WIM, tr\aﬁfi\é‘“‘cau\nts

e Original structural design iﬁ‘aegorc\:‘lémce‘
with NC DOT procedures . ) "*-i-‘:-.\.‘___
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) Significant Causal Factors for
“— _ Premature Distresses

Asphalt Mix Air Voids: forensic tests,
observations\(mmsture)

° Delammatlon between Material Layers:
GPR, FWD, shear coqngoperatlon

N g N "
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| » Forensic, top surface
| o Forensic, bottom surface | |
| :

& Construction
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. AC air voids, NB intermediate layer
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| ® Forensic evaiuation |
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«_, Density analysis results

i Layer _Mean denslty, % Std.l deviation, % F-test of t;tést.':of
Constructlon Forensic|Construction| Forensic variances | means
| |Surface, top 93.1 9.7 | 035 | 1.75 | Fai Fail
’% Surface, botom | 92.7 90.3 | 0.31 150 | Fail Fail
| - |Intermediate 83.2 92.6 0.42 1.68 Fail Pass
" |Surface, top 93.3 90.3 | 0.89 148 | Pass | Fail
'8 Surface, bottom 93.2 914 0.55 1.42 Fail Fail
" |Intermediate 93.1 92.7 0 51 1 .04 Pass Pass

Construction density: correiatlon\hy NC D@;[ fi eld Drwsron
Forensic density: Corelock test methocL(AST M\B\6752) S
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oy | HMA ' Mean Density % | Std. Deviation %
N Layer .‘

Q:\L_-ﬂ ! PWL % | Const Forensic | Const Forensic
NBS._ |Surface,T | 27 l 90.6 | 1.83
Control i
Strip, |ourface,B | 77 | 92.9 1.19
QG nter. T 82 ‘ 93.5 1.60
cores ~ .

NB Surface, T} 24 \1 90.7 1.75
FVVD’ 1 \ | - .
cores | Surface,B 13 l ~ } 90.3 1.50
Inter. 64 h. N\ 926 1.68
NB Surface, T | 100 931 \\\ \0:3\5\
Const, ' ; = <
nuclear | Surface,B 100 f 92.7 '*T?;Q?l \\\
gauge | rpter, 100 | 93.2 | 0.4 g
. R
B \ \\}\1\1
. N

(&\zescription of information in previous slide

'\\\\

® Forensic =~information collected after project completion.

e (Const =\'onsﬁucti_on acceptance test results by the contractor (nuclear
gauge) in close prOXimity to the FWD locations.

* FWD = density-sample (cores) locations at same sites as FWD test sites.
Sampling occurred in 2008.~Sample locations were selected in a
“reasonably random< manner. _g{ok density test method used.

* Control strip QC = samples (cores) taken in 2008 from density control
strips, samples taken with.both contractorand NC DOT present. Test
results are from contractor lab (results compare to NC DOT) using the
visual test method for core drying. THhi testar%hqd resulted in highest
density test results. Samples from controkstrips are™nat a “reasonably
random” sampling method. N

B o, : B \ ~. :
* PWL - percent within limits — in general.a PWL oﬁglimr;:an\gg% is
\

selected as the target for 100% pay. -

N N \

. Analrsis: In general it is reasonable to expest the controbstrip density test
results to have a higher PWL than the FWD locations due t k of
randomness of the sampling method. Both sets of forensic te ults in =

< the de

both NB and SB data sets for the HMA top surface l‘aygr indicate thedensity
is less than expected. SO
\ \_\\1‘2\__‘
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Qj‘p Significant Causal Factors for
‘—._ Premature Distresses

e Other Factors not fully Assessed:
— Clay in HMA, pin holes and/or pop outs
(prevalent)
— Tack coat/HMA sun‘acebefore next HMA lift
— Stripping of HMA- N -
— History of similar pavement\de5|gns\
— HMA performance h|story\from HMA plants ]
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@ Pavement Distress summary

MM 106 105.104™403 102 101 100 99 98 97 96 95 94 93 92 91 90 89 88 87
....\{\-.\,““‘.‘-4...-..w‘—“‘.-‘..“‘...‘

S

NB

SB £X e, 4
September 2007,

Low
£ Medium

b ~_ [ High

N

N
e Pavement condition, NB
|
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NB distress
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No distress — MM 92.89 NB  Core condition: Fully intact. -

Tom Harman (F

Low severity - MM 94.89 NB Low everity\ aw
Core condition: Top layer debonded  Core co}dition: Fully-intact e
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MM 106
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105104403 102 101 100 99 98 97 96 95 ©4 93 82 91 80 89 88 87

Pavement Distress summary

1 TNy

SB

Pavement condition, NB

*

D T AT D s o ey e T A T TR

" + Cracking
‘ © Air voids, lop surface
© Air voids, bottom surface |
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FWD testing results, NB
( . }
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-5 Immary of pavement condition

o HMA surface air voids are high throughout
the project.

o Debondmg\is asseoated with medium-
and high-severity dlstresses

® | ow-severity distresses occurred in some
of the fully intact areas . “‘\

® Some areas with debondmg has not yet

developed distress e L

\\_
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(Y Conclusion on Density

* Could net determine the exact cause of the
difference between the construction QC/QA field
density test results and the forensic field density
test results.-Adequate HMA Gmm and Gmb
verification testing program needs to be
provided. NC DOT ensure the verification
samples are randomly taken and NC DOT taking
possession and storage of the samples through
the testing process. Alternative-Gmb test
methods should be explored that adequately.

characterize the HMA quality.:
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